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Abstract 
Palmprint is defined as that line pattern which is located within the area of palm.  Palmprint is proved to be 
distinguishable from other features because of a number of attributes. These attributes include color, clarity, 
position, continuity, length and variation in thickness. In proposed work the line patterns are analyzed because 
these patterns are highly effective for shape representation. Lines are represented in a very efficient way and it 
needs low storage and consistency in detection and these are efficient for shape matching involving large 
database. But there will always be a problem of missing or broken lines during the extraction process of 
palmprint which causes difficulty in the matching process. Therefore to remove this problem there is a need for 
an efficient technique in order to reduce the number of repeated lines or broken lines in the binary images. 
Therefore the enhancement technique for recognition of palmprint gives us the efficient matching score and 
accuracy. 
© 2016 The Authors. Published by Elsevier B.V. 
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1. Introduction 
Palm print is one of the most reliable physiological characteristics that can be used to distinguish between 
individuals. The palm print is a new and emerging biometric feature for personal identification. The palm lines are 
also called stable line features[5]. These palm lines are made up of principal lines and wrinkles. Palmprint is 
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clearly simplified by the use of these palm lines. From the low-resolution images these palm lines can be extracted. 
Palm print is unique to every person [6].   
Palmprint verification system 
It is a one-to-one matching process. It verifies the identity of claimed person with the stored pattern in the 
system. In this verification system there are two inputs.  
x The first input is that sample which is taken from every individual. This sample has been set as the stored 
database.  
x The second input is the palm print that needs to be verified. In this stage, the line features of the palm 
prints are extracted and matched [7]. 
Palmprint Recognition System:  
1. Palm print scanner: This imaging device is used for capturing palm print images. Any type ofpalmprint 
images must be in Bmp format. These images are appropriate to extract principal lines, wrinkles line[10]. 
2. Pre-processing: It is used to align various images of Palm print and the centre is segmented for feature 
extraction. 
3. Feature extraction: After getting the central part which is called ROI the effective features are extracted 
from this pre-processed image. Feature extraction detects some stable and unique perceptive features. 
4. Matching: In this phase two Palm print features are compared. This phase saves the extracted features from 
the training establish the reference features vector for each registered person[12]. 
5. Database: This phase match the extracted features with the corresponding features extracted from the same 
person that is previously enrolled in the system [8]. 
 
Fig1.1 
2. Literature Survey 
Wei et al. proposed a method [1] in which firstly principal lines are extracted from the palm surface area. After 
that some tests are performed during the extraction and principal line extraction procedure are analysed. For the 
period of the analysis the broken lines are connected by the use of morphological operations. Analysis of trivial 
branches and poor quality principal lines are performed. Then the ICP algorithm is used to align two line dataset. 
For feature extraction and matching six Gabor filters are used with different orientations. The proposed method is 
very powerful for correcting the rotation variations in palmprint. 
Zhang et al. proposed structured light imaging method for 3-D scanning [2]. In this method the light source 
projects structured light patterns onto the surface of the object. For this method three features are used: mean 
curvature image (MCI), surface type (ST) and Gaussian curvature image (GCI). Then the depth information of 
different shape structures is also well preserved by the use of these features. For classifying the palmprints fast 
feature matching method and score level and feature-level fusion strategies were used. The recognition rate of 
proposed method is high but it requires more advanced and powerful feature extraction and matching techniques 
for a better recognition performance. 
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B. Zhang, W. Li, P. Qing, and D. Zhang et al. [3]proposed extracting three global features of 3-D palm print 
image. Initially this method removes redundant and noisy boundary regions using a ROI extraction process. Using 
ROI these three features are extracted:Maximum Depth value of 3-D at the center of the palm from a reference 
plane, Horizontal cross-sectional area is termed as the area enclosed by the level curve. Radial line length is 
measured from the centroid to the boundary of the 3-D palm print.This method reduces the number of comparisons 
and speeds up the identification process. There are two schemes which are used to improve the efficiency of palm-
print recognition Coarse level matching: It is considered as a continuous classiﬁcation approach. The main aim of 
this scheme is to speed up the identiﬁcation during retrieval.RSVM: This scheme improves the efficiency of 
palmprint recognition by ranking the candidate samples in the database.These three global features improve the 
process of palm-print classiﬁcation. The method also greatly reduces search times. 
Kong et al. proposed texture based feature extraction technique for palm print authentication [4]. The palm print 
is measured as a piece of texture in this paper. The input image is passed to Low pass filter for filtering. 
Thresholding scheme is used to set the value of Threshold TP which is used to convert original image into binary 
image by setting the value of threshold. After that the algorithm of boundary tracking is used to extract the 
boundary of the holes between the fingers. Gabor filter is used for removing the unwanted noise. The filtering of 
image is done for better feature extraction. At the last stage on the basis of normalized hamming distance matching 
is performed. The proposed method is effective and translation invariant. 
3. Proposed Algorithm   
i. Load the palmprint image from the CASIA database which is to be enhanced. 
ii. Apply the CLAHE to enhance the contrast of the image.  
iii. Apply segmentation technique to the obtained image to increase the precision. 
iv. In segmentation apply Global thresholding scheme is used. 
v. Log Gabor filter is used for filtering the undesired noise from the desired information. 
vi. Chain code is used to represent the boundary of the image. Line tracing is used in chain code.  
vii. Maximum Curvature method is used to extract the curvature patterns of the palm. 
viii. Broken Line Tracking algorithm is used to handle the lines of palm which are broken and repeated. 
ix. Finally we perform the matching operation by finding the matching score.  
4. Flow chart of proposed Methodology: 
 
Fig 4.1: Flow chart of proposed method 
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5. Comparative analysis: 
1. Log Gabor Filter technique: The proposed technique uses Log Gabor filter because of its better response, 
Desirable high pass characteristics and Better performance. But the drawback of this filter is that stability of 
principal lines and wrinkles has not been systemically investigated. 
2. 3D palm printing based on Global features technique: This technique is not affected by noise, such as 
dirty in the palm [9]. 
3. Enhanced Eigen palms Features technique: This technique proposed robust algorithm in terms of 
performance. The maximum Performance rate is 99.9%. But this research work does not use high-resolution 
approach. 
4. Phase Symmetry technique: The benefits of this technique are: 100% recognition accuracy, Minimum CPU 
overhead. This technique is Quick, simple and efficient[11]. 
5. Structured-light imaging-based 3-D palm print data acquisition system:This system offers high 
recognition rate and high robustness to illumination variations. But the problem is palm surface is relatively plane 
so that the depth information of palm is more difficult to capture than that of face or ear. 
6. Palm Line Extraction and Matching: This method is more robust to dirty palms and fast enough for real 
time biometric system. But this approach is not suitable for high security system. 
 
6. Results and Discussion: 
 
Fig 6.1: CLAHE result                                        Fig 6.2: Segmented image 
 
 
Fig 6.3: Log Gabor filtered image                                     Fig 6.4: Maximum Curvature of palm 
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Fig 6.5: Broken Lines of palm                                                             Fig 6.6: matching process 
 
7. Conclusion   
In this paper palm print recognition is enhanced by the use of Maximum Curvature method and Repeated 
Line Tracking method to find out the broken lines and repeated lines. In this method contrast is enhanced by 
means of CLAHE and segmentation is applied by using thresholdingscheme.The technique also uses Log 
Gabor filter for removing the noise in a very robust way. The technique uses maximum curvature method 
which is very helpful for extracting the precise details of palm. Repeated line tracking method offers less 
response time. The matching score of 100% is achieved in this technique.  
8. Future Scope 
For further improvement of the system, our future work will focus on extracting the more features from the 
palmprint for recognition purpose like delta points, ridges, minutiae points etc. The performance can also be 
evaluated by calculating the False Acceptance Rate, False Rejection Rate and Equal Error Rate. Also the 
efficiency can be improved by reducing the execution time. 
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